Abstract. In this study, the homotopy perturbation method (HPM) is applied to free vibration analysis of beam on elastic foundation. This numerical method is applied on three different axially loaded cases, namely: 1) one end fixed, the other end simply supported; 2) both ends fixed and 3) both ends simply supported cases. Analytical solutions and frequency factors are evaluated for different ratios of axial load N acting on the beam to Euler buckling load, N r . The application of HPM for the particular problem in this study gives results which are in excellent agreement with both analytical solutions and the variational iteration method (VIM) solutions for all the cases considered in this study and the differential transform method (DTM) results available in the literature for the fixed-pinned case.
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Introduction
It is known that free vibration equation of the axially loaded beam on elastic foundation is a fourth-order partial differential equation which is difficult to solve analytically. For this particular engineering problem, numerical methods can provide approximate solutions rather than the analytical solutions of problems. Although, the governing equation seems to be a linear one, finding the eigen values for the free vibration analysis is still challenging. One may not simply obtain the eigen values sequentially and their corresponding eigen vectors even with a software. However, by using the homotopy perturbation method (HPM), eigen values for the problem would be easily obtained by implementing a simple procedure for the governing equation.
Free vibration equation of the beam on partially elastic foundation including only bending moment effect was analytically solved (Doyle and Pavlovic 1982) while the eigenvalues for free vibration of column-beam systems on elastic foundation were obtained using a numerical approach (West and Mafi 1984) . The separation of variables technique was used to obtain the free vibration circular frequencies of piles partially embedded in soils (Çatal 2002) . In addition, differential transform method (DTM) has been proposed to solve eigen value problems for free and transverse vibration problems of a rotating twisted Timoshenko beam under axial loading (Chen and Ho 1996, 
